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(54) DISEASE CONDITION ESTIMATING SYSTEM APPLYING INTER- VISCOUS 
TISSUE NETWORK 

(57)Abstract: 

PURPOSE: To provide a disease condition estimating 
system which backs up a doctor to exactly estimate the 
progress of the disease condition of a patient without 
relying on the experiences of the doctor. 
CONSTITUTION: Plural viscera which may possibly be 
morbid metastasis are connected to each other via the 
transfer paths and at the same time each viscus is 
divided into internal tissues in an inter-viscus tissue 
network model. Based on this model, a disease 
estimating system carries out the calculation to estimate 
the change of the disease condition. Then a processor of 
this system estimates the capacity rate of each internal 
tissue to be morbid at an optional future time point based 
on a data base 22 related to the self-growing speed, the 
inter- tissue metastasis frequency statistics, and the inter- 
viscus metastasis frequency statistics and also based on 
the capacity rate of the tissue to be morbid set against 
the total capacity of each internal tissue of the relevant 
patient inputted as the initial conditions 18. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A condition-of-disease prediction system comprising: 

Two or more organs which have the metastability of a lesion by body fluid circulation are 
combined in the transition course, And an interactive input device for being a condition-of- 
disease prediction system which performs lesion prediction computation based on a network 
model between organ organizations which divided each organ into two or more internal tissue, 
and inputting medication data in the middle of an initial condition of lesion prediction 
computation, and lesion advance. 

A database accumulation means which accumulated a database about self-multiplication speed of 
a focus organization, metastasis frequency statistics between organizations, and metastasis 
frequency statistics between organs. 

A processing unit which has accessed the above-mentioned database accumulation means from a 
rate of capacity of diseased tissue to full capacity for every internal tissue of an object patient 
inputted as an initial condition, and carries out prediction computation of the rate of capacity of 
diseased tissue for every arbitrary above-mentioned internal tissue at the future time. 
A displaying means which displays a result of prediction computation. 

[Claim 2]The condition-of-disease prediction system according to claim 1 , wherein prediction 
computation of the above-mentioned processing unit is performed by an equation including a 
paragraph proportional to a square of a rate of capacity of one's structure number corresponding 
to self-multiplication of a pathogen cell, and a paragraph of a product of a rate of capacity of a 
different structure number corresponding to transition from other organizations. 
[Claim 3]The above-mentioned database accumulation means is what accumulates further a 
medication database in which a recovery structure number corresponding to a chemical name 
and its recovery speed are shown, The condition-of-disease prediction system according to claim 
1 , wherein the above-mentioned processing unit carries out prediction computation of the rate of 
capacity of diseased tissue for every above-mentioned internal tissue at the time of [ arbitrary / 
future ] considering reactions of medication for medication data and the above in the middle of 
the above-mentioned lesion advance using a medication database. 

[Claim 4]The condition-of-disease prediction system according to claim 1, wherein the above- 
mentioned database accumulation means accumulates further a case data base created 
considering a rate of capacity and manifestation condition of diseased tissue as a search key item. 
[Claim 5]The condition-of-disease prediction system according to claim 4 the above-mentioned 
processing unit's resorting each organ and a rate of capacity of diseased tissue of each 



organization which were obtained by a result of prediction computation in descending order, and 
searching the above-mentioned case data base sequentially from diseased tissue with a large rate 
of capacity by making a corresponding structure number into a key item. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the supporting system for a medical 
practitioner's medication to cancer etc., an operation, and the early determination of a 
hospitalization-and-release stage. It is related with a system available although the future state of 
focus distribution of the patient who has fallen into alcohol dependence, chronic poisoning, etc. 
is predicted and shown. It is also possible to use for an initial condition as a study simulator 
system which trains the EKUSU part nature in a medical practitioner's medication in inputting 
virtual focus distribution and virtual medication data. 
[0002] 

[Description of the Prior Art]The medication to a patient, a patient's operation, and the 
determination of the hospitalization-and-release stage depend the many on a medical 
practitioner's experience now. Although some researches of the optimal medication supporting 
system at the time of a gastric cancer therapy are presented, it has stopped at the supporting 
system which all restricted in each organ. As latest example, a future condition-of-disease 
advance is predicted probable in National Cancer Center by arranging statistically the medical- 
examination clinical recording for the past ten years, and enriching a case data base. The 
application of the mathematical theory to the prediction of epidemics of an infectious disease or 
treatment planning of leukemia is reported. A condition-of-disease diagnosis support system is 
built from clinical laboratory test information, and there is a report of Kawasaki Medical School 
which evaluated the prognosis (are them remission or death?) as a statistical distinction value to 
the illness of a risk. 
[0003] 

[Problem(s) to be Solved by the Invention]Now, the medication to a patient, a patient's operation, 
and the determination of a hospitalization-and-release stage are largely based on a medical 
practitioner's experience. And rationalization of rationalization of a patient number, an operation, 
or a medication stage serves as an important technical problem now when the shortage of a 
number of hospital bed and the shortage of a nurse are cried for. The point which neither 
progression of condition of disease nor reactions of medication make information-on-forecast 
offer about the focus of two or more mutually related organs, and supports a medical 
practitioner's overall assessment was not enough as the supporting system of the conventional 
medication judgment, or the prediction system of condition-of-disease advance as a supporting 
system of a medical practitioner's study, either. 



[0004]One purpose of this invention is to provide the condition-of-disease prediction system 
which supports what the curative effect by a future condition-of-disease advance or medication is 
not depended on experience about two or more mutually related organs, but a medical 
practitioner predicts exactly. 

[0005]Other purposes of this invention set up a patient's lesion condition in early stages virtually, 
and there are in providing the condition-of-disease prediction system which can advise on the 
optimal medication stage. 

[0006]Other purposes of this invention are to provide a condition-of-disease prediction system 
suitable for not being based on real experience but learning prediction and reactions of 
medication of a lesion state. 
[0007] 

[Means for Solving the Problem] An interactive input device for a system of this invention to 
input medication data in the middle of an initial condition of lesion prediction computation, and 
lesion advance, A database accumulation means, a processing unit for performing computation, 
and a display for showing a medical practitioner a prediction computation result are included, 
Condition-of-disease prediction processing is performed based on a network model between 
organ organizations which combined two or more organs which have the metastability of a lesion 
by body fluid circulation in the transition course, and divided each organ into two or more 
internal tissue. As an initial condition, a rate of capacity of diseased tissue to full capacity for 
every internal tissue of each above-mentioned organ of an object patient is inputted, and a 
database about self-multiplication speed of a focus organization, metastasis frequency statistics 
between organizations, and metastasis frequency statistics between organs is beforehand 
accumulated at least as a database. A processing unit performs prediction computation which 
asks for a rate of diseased tissue capacity of each arbitrary organization at the future time using a 
rate of capacity and the above-mentioned database of diseased tissue for every internal tissue of 
an initial condition. 

[0008]Another feature of this invention the above-mentioned database accumulation means, Are 
accumulating further a case data base created considering a rate of capacity and manifestation 
condition of diseased tissue as a search key item, and the above-mentioned processing unit, It is 
in a point of resorting each organ and a rate of capacity of diseased tissue of each organization 
which were obtained by a result of prediction computation in descending order, and searching 
the above-mentioned case data base sequentially from diseased tissue with a large rate of 
capacity by making a corresponding structure number into a key item. 
[0009]Another feature of this invention is that in which a database accumulation means 
accumulates further a medication database in which a recovery structure number corresponding 
to a chemical name and its recovery speed are shown, The above-mentioned processing unit is at 
a point which carries out prediction computation of the rate of capacity of diseased tissue for 
every above-mentioned internal tissue at the time of [ arbitrary / future ] considering reactions of 
medication for medication data and the above in the middle of the above-mentioned lesion 
advance using a medication database. 



[00 10] Software of a processing unit in a typical example of this invention consists of the 
following subroutine. 

[001 1](1) Each organ and a rate distribution map of capacity of diseased tissue of an 
organization are outputted by a certain time step, (2) Calculate a rate of capacity of the following 
time step under a set-up organ and an interaction of an organization, (3) Output condition which 
sorts a rate of capacity to descending of a value, searches a case data base by making a structure 
number corresponding to them into a search key item, and is presented to a patient at the time, 
(4) In a time step beforehand specified in a medication database, take out the object structure 
number and recovery speed by making the medication chemical name into a key item, and 
change rate data of capacity. 
[0012] 

[Function]According to this invention, the expert nature in advance prediction of the illness, and 
the medication, the operation and the determination of a hospitalization-and-release stage for 
which it opted by a doctor's discretion conventionally is realizable on software. A medical 
practitioner is supportable so that a big difference may not arise in the condition of a patient's 
after that according to the difference of discretion by the existence of a medical practitioner's 
experience by this. 
[0013] 

[Example] Drawing 1 is a figure showing the outline of the prediction system of the example of 
this invention. In the inside 20 and 26 of a figure, the network model between organ 
organizations made into the object of the prediction computation in a processing unit is shown. 
The network model between these organ organizations combined two or more organs 10 which 
have the metastability of a lesion by body fluid circulation in that transition course 12, and 
divided each organ into two or more internal tissue, for example, a brain — 4 is attached for 3 and 
the stomach and each organ is numbered [ 1 and a lung / 2 and the heart ] for liver like 5 and ... 
Each organ is divided into two or more internal tissue, and a number is given in order. In 
describing an organ number and a structure number as a conclusion (5, 2), it means the 2nd 
tissue of liver. The rate of the diseased tissue capacity occupied to the full capacity of an 
organization (i, j) is defined as N (i, j). Generally N takes or more 0 one or less domain here, and 
it means that N= 0 is normal tissue. 

[0014]This time, i.e., the medical checkup result of N (i, j) of the patient of the object in t= 0, is 
inputted into a prediction system as the initial condition 18 of prediction computation. As an 
appraisal method of N (i, j), the numerical value which broke viewing or the area of the lesion 
distinguished automatically by the front product of the candidate organization, for example from 
CT or roentgenography is used. The initial condition 18 consists of a name of patient, an illness 
name, the organ number i, the structure numbers j, and those N (i, j), and, specifically, is inputted 
from an interactive input device. 

[00 15] A processing unit outputs data to a display according to an initial condition input in order 
to perform the display shown in 20 of drawing 1 . The rectangle 14 in a figure corresponds to 
each organization, and the zone 15 by which hatching was carried out expresses the organization 



which is more than a threshold with N. By expressing and displaying an object patient's present 
lesion distribution on such a network model between organ organizations, a patient's condition of 
disease or an operation, and medication can grasp a required organization in a visual image. 
Another style of lesion distribution is the method of making the value and color of N of each 
organ correspond, and displaying on a color outputting device. [ of each internal tissue ] For 
example, the color of a warm color system is specified as the value of N becomes large, and 
normal tissue does cold color expression. 

[00 16] A processing unit dispels growth of a lesion, and transition mathematically as a time 
development problem. For this reason, the nonlinear differential equation about the rate of a 
temporal change of N is introduced. If the rate of a temporal change of N (i, j) is set to M (i, j), It 
not only depends for this variable dependency on N (i, k) of the organization (i, k) which adjoins 
(i, j) other than self-multiplication, but it depends for it on N (m, n) of other organ organizations 
(m, n) (m is not equal to i) through a network with other organs. Therefore, the following three 
paragraphs describe M (i, j). 

1. Self-multiplication : this is proportional to the square ofN (i, j). a proportionality coefficient — 
A (i, j) — or abbreviated is carried out and it is referred to as A. 

2. Transition from other organizations (i, k) in the same organ : this is proportional to the product 
of N (i, j) and N (i, k). a proportionality coefficient ~ B (i, j, i, k) — or abbreviated is carried out 
and it is referred to as B. 

3. Transition from other organizations (m, n) of a different organ : this is proportional to the 
product of N (i, j) and N (m, n). a proportionality coefficient ~ C (i, j, m, n) — or abbreviated is 
carried out and it is referred to as C. 

[0017]As mentioned above, M (i, j) is M(i, j) =A(i, j) *N(i, j) *N(i, j)+B(i,j,i, k) *N(i, j) *N(i, 
k)+C(ij,m,n)*N(i,j) *N (m, n). 
(Several 1) 

It becomes. Since the left side of (several 1) is a rate of a temporal change, it evaluates M (i, j) by 

(several 2) according to evaluation of a finite difference method as a difference of N' (i, j) after 1 

time step, and the present N (i, j). 

M (i, j) = (N' (i, j) - N (i, j)) / DT (several 2) 

DT is 1 time-step width here. 

[0018]If N (i, j) of a certain time step is given from (several 1) and (several 2), N' (i, j) after the 1 
time step is calculable by (3). 

N'(i,j)=N(i,j)+DT{A(i,j)*N(i,j)*N(i,j)+ B(ij,i,k)*N(ij)*N(i,k)+ C(i,j,m,n)*N(i,j)*N(m,n)} 
(Several 3) 

It is N(i, j) =N' (i, j) to all the i after calculating (several 3), and j (several 4). 
It sets and calculation of (1) and (2) is repeated again. 

[0019]The coefficient A of (several 3) interpolates the proliferation profile of a cell number 
when carrying out self-culture of the focus tissue cell in the curve of A*N*N, and determines it. 
A coefficient B and C create the organization transition data of the illness as follows from the 
clinical data about the corresponding illness. About transition to (i, j) from other organizations 



(m, n) of an organ which is different about transition to (i, j) from other organizations (i, k) in the 
same organ, the transition number database is built by drawing 4 and a list item like drawing 5 , 
respectively. In drawing 4 , it is considered as i, j, k, and the transition number, and i, j, m, n, and 
the transition number are made into the key item in drawing 5 . Namely, the database of the 
coefficient A obtained as data of the interaction between each organ and an organization to the 
database accumulation means 22 of drawing i as a result of self-culture of the focus organization 
of each internal tissue of each organ, The database of the coefficient C computed from the 
database of the coefficient B computed from the database of the transfer number between the 
organizations in the organ shown in drawing 4 and the database of the transfer number between 
the organs shown in drawing 5 is contained, a processing unit repeats calculation of (several 3) 
using the inputted initial conditions and these data ** bases — future arbitrary times — N' (i, j) 
value of t (for example, one month after) — each (i, j) — ******** __ ^ asks. It displays, as the 
result is outputted to a display like early lesion distribution, for example, it is shown in 26 of 
drawing 1 . 

[0020]According to the system which performs the above lesion distribution prediction and a 
display, judgment of medical practitioners, such as a hospitalization stage, a medication stage, 
and an operation stage, can be supported, without being based on real experience. It is effective 
as a supporting system of a medical practitioner's study. 

[0021]The medication database which recorded V (i, j) is accumulated in the organ number i 
which makes a chemical name further the database accumulation means 22 of the example of 
drawing 1 with a search key, and recovers with the medicine, the structure number j, and 
recovery speed. Calculation of the future condition-of-disease prediction mentioned above can be 
performed by assuming having prescribed a medicine for the patient at a certain stage, and 
considering the recovery effect by it. 

[0022]That is, the array variable F (t) which shows whether a medicine is prescribed for each 
time step i of every is stood. It means that F(t) =0 does not prescribe a medicine for the patient 
by this time step, and means that F(i)=l prescribes a medicine for the patient. This array variable 
F (t) is created with a processing unit by inputting the data 24 of a chemical name and 
medication time into an interactive input device. In calculation of (several 3) and (several 4), this 
flag is checked for every time step, and if it becomes F(t) =1 , change calculation of N by the 
following medication will be performed to t. A medication database is first searched with this 
change calculation by using a chemical name as a search key, and V (i, j) is outputted for the 
organ number i which recovers with medicine, the structure number j, and recovery speed from a 
medication database by it. Next, it is N'(i, j) =N' (i, j) *exp (-V(i, j) *DT) about N in the next 
time step at the time of F(t) =1 (several 5). 

The prediction computation of the lesion distribution which considered reactions of medication 
becomes possible by replacing. 

[0023 ]The process flow in the processing unit at the time of considering the recovery effect by 
this medication is shown in drawing 2. It displays on a display like 26 of drawing 1 as only the 
specified number of times of a step repeated the operation, calculated the future value of N from 



all the i and j and was described previously. By such prediction processing, various medication 
stages can be set up, transition of condition of disease can be expected, and it is useful for 
judgment of a suitable medication stage. 

[0024]In the example of drawing 1 , the condition predicted to appear in a patient then from the 
lesion distribution at the time of there being a future acquired by doing in this way is illustrated. 
For this reason, the processing unit with which a condition-of-disease prediction system is 
provided with the case data base 28 which listed the case corresponding to the rate of capacity of 
the diseased tissue of each organization of each organ processes the flow shown in drawing 3 . 
The predicted value N of the rate of capacity of the diseased tissue for every internal tissue of 
each organ obtained by calculating first (i, j) is sorted in descending order of a value. Next, a 
case data base is searched from descending of the rate of capacity by making a corresponding 
structure number into a search key item. These case items are outputted to a display. For 
example, an output-statement character foreground color is divided with the value of N, it is a 
warm color system and, as for an urgent case, it is preferred that a cold color system displays on 
the low case of urgency. Cautions can be demanded from a medical practitioner by blinking a 
character representation to the case which requires an urgent therapy especially etc. 
[0025] 

[Effect of the Invention] According to this invention, what the curative effect by a future 
condition-of-disease advance or medication is not depended on experience about two or more 
mutually related organs, but a medical practitioner predicts exactly is supportable as mentioned 
above. Therefore, it enables a medical practitioner to judge appropriately a medication stage, a 
hospitalization stage, or an operation stage. It is effective even if it uses for the warning to the 
patient who was alike and has fallen into alcohol dependence, chronic poisoning, etc. further. 



TECHNICAL FIELD 

[Industrial Application]This invention relates to the supporting system for a medical 
practitioner's medication to cancer etc., an operation, and the early determination of a 
hospitalization-and-release stage. It is related with a system available although the future state of 
focus distribution of the patient who has fallen into alcohol dependence, chronic poisoning, etc. 
is predicted and shown. It is also possible to use for an initial condition as a study simulator 
system which trains the EKUSU part nature in a medical practitioner's medication in inputting 
virtual focus distribution and virtual medication data. 



PRIOR ART 

[Description of the Prior Art]The medication to a patient, a patient's operation, and the 
determination of the hospitalization-and-release stage depend the many on a medical 
practitioner's experience now. Although some researches of the optimal medication supporting 
system at the time of a gastric cancer therapy are presented, it has stopped at the supporting 



system which all restricted in each organ. As latest example, a future condition-of-disease 
advance is predicted probable in National Cancer Center by arranging statistically the medical- 
examination clinical recording for the past ten years, and enriching a case data base. The 
application of the mathematical theory to the prediction of epidemics of an infectious disease or 
treatment planning of leukemia is reported. A condition-of-disease diagnosis support system is 
built from clinical laboratory test information, and there is a report of Kawasaki Medical School 
which evaluated the prognosis (are them remission or death?) as a statistical distinction value to 
the illness of a risk. 



EFFECT OF THE INVENTION 

[Effect of the InventionJAccording to this invention, what the curative effect by a future 
condition-of-disease advance or medication is not depended on experience about two or more 
mutually related organs, but a medical practitioner predicts exactly is supportable as mentioned 
above. Therefore, it enables a medical practitioner to judge appropriately a medication stage, a 
hospitalization stage, or an operation stage. It is effective even if it uses for the warning to the 
patient who was alike and has fallen into alcohol dependence, chronic poisoning, etc. further. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the InventionJNow, the medication to a patient, a patient's operation, 
and the determination of a hospitalization-and-release stage are largely based on a medical 
practitioner's experience. And rationalization of rationalization of a patient number, an operation, 
or a medication stage serves as an important technical problem now when the shortage of a 
number of hospital bed and the shortage of a nurse are cried for. The point which neither 
progression of condition of disease nor reactions of medication make information-on-forecast 
offer about the focus of two or more mutually related organs, and supports a medical 
practitioner's overall assessment was not enough as the supporting system of the conventional 
medication judgment, or the prediction system of condition-of-disease advance as a supporting 
system of a medical practitioner's study, either. 

[0004]One purpose of this invention is to provide the condition-of-disease prediction system 
which supports what the curative effect by a future condition-of-disease advance or medication is 
not depended on experience about two or more mutually related organs, but a medical 
practitioner predicts exactly. 

[0005]Other purposes of this invention set up a patient's lesion condition in early stages virtually, 
and there are in providing the condition-of-disease prediction system which can advise on the 
optimal medication stage. 

[0006]Other purposes of this invention are to provide a condition-of-disease prediction system 
suitable for not being based on real experience but learning prediction and reactions of 
medication of a lesion state. 



MEANS 



[Means for Solving the ProblemJAn interactive input device for a system of this invention to 
input medication data in the middle of an initial condition of lesion prediction computation, and 
lesion advance, A database accumulation means, a processing unit for performing computation, 
and a display for showing a medical practitioner a prediction computation result are included, 
Condition-of-disease prediction processing is performed based on a network model between 
organ organizations which combined two or more organs which have the metastability of a lesion 
by body fluid circulation in the transition course, and divided each organ into two or more 
internal tissue. As an initial condition, a rate of capacity of diseased tissue to full capacity for 
every internal tissue of each above-mentioned organ of an object patient is inputted, and a 
database about self-multiplication speed of a focus organization, metastasis frequency statistics 
between organizations, and metastasis frequency statistics between organs is beforehand 
accumulated at least as a database. A processing unit performs prediction computation which 
asks for a rate of diseased tissue capacity of each arbitrary organization at the future time using a 
rate of capacity and the above-mentioned database of diseased tissue for every internal tissue of 
an initial condition. 

[0008]Another feature of this invention the above-mentioned database accumulation means, Are 
accumulating further a case data base created considering a rate of capacity and manifestation 
condition of diseased tissue as a search key item, and the above-mentioned processing unit, It is 
in a point of resorting each organ and a rate of capacity of diseased tissue of each organization 
which were obtained by a result of prediction computation in descending order, and searching 
the above-mentioned case data base sequentially from diseased tissue with a large rate of 
capacity by making a corresponding structure number into a key item. 
[0009]Another feature of this invention is that in which a database accumulation means 
accumulates further a medication database in which a recovery structure number corresponding 
to a chemical name and its recovery speed are shown, The above-mentioned processing unit is at 
a point which carries out prediction computation of the rate of capacity of diseased tissue for 
every above-mentioned internal tissue at the time of [ arbitrary / future ] considering reactions of 
medication for medication data and the above in the middle of the above-mentioned lesion 
advance using a medication database. 

[00 10] Software of a processing unit in a typical example of this invention consists of the 
following subroutine. 

[001 1](1) Each organ and a rate distribution map of capacity of diseased tissue of an 
organization are outputted by a certain time step, (2) Calculate a rate of capacity of the following 
time step under a set-up organ and an interaction of an organization, (3) Output condition which 
sorts a rate of capacity to descending of a value, searches a case data base by making a structure 
number corresponding to them into a search key item, and is presented to a patient at the time, 
(4) In a time step beforehand specified in a medication database, take out the object structure 



number and recovery speed by making the medication chemical name into a key item, and 
change rate data of capacity. 

OPERATION 

[Function] According to this invention, the expert nature in advance prediction of the illness, and 
the medication, the operation and the determination of a hospitalization-and-release stage for 
which it opted by a doctor's discretion conventionally is realizable on software. A medical 
practitioner is supportable so that a big difference may not arise in the condition of a patient's 
after that according to the difference of discretion by the existence of a medical practitioner's 
experience by this. 

EXAMPLE 

[Example] Drawing 1 is a figure showing the outline of the prediction system of the example of 
this invention. In the inside 20 and 26 of a figure, the network model between organ 
organizations made into the object of the prediction computation in a processing unit is shown. 
The network model between these organ organizations combined two or more organs 10 which 
have the metastability of a lesion by body fluid circulation in that transition course 12, and 
divided each organ into two or more internal tissue, for example, a brain ~ 4 is attached for 3 and 
the stomach and each organ is numbered [ 1 and a lung / 2 and the heart ] for liver like 5 and ... 
Each organ is divided into two or more internal tissue, and a number is given in order. In 
describing an organ number and a structure number as a conclusion (5, 2), it means the 2nd 
tissue of liver. The rate of the diseased tissue capacity occupied to the full capacity of an 
organization (i, j) is defined as N (i, j). Generally N takes or more 0 one or less domain here, and 
it means that N= 0 is normal tissue. 

[0014]This time, i.e., the medical checkup result of N (i, j) of the patient of the object in t= 0, is 
inputted into a prediction system as the initial condition 1 8 of prediction computation. As an 
appraisal method of N (i, j), the numerical value which broke viewing or the area of the lesion 
distinguished automatically by the front product of the candidate organization, for example from 
CT or roentgenography is used. The initial condition 18 consists of a name of patient, an illness 
name, the organ number i, the structure numbers j, and those N (i, j), and, specifically, is inputted 
from an interactive input device. 

[00 15] A processing unit outputs data to a display according to an initial condition input in order 
to perform the display shown in 20 of drawing 1 . The rectangle 14 in a figure corresponds to 
each organization, and the zone 15 by which hatching was carried out expresses the organization 
which is more than a threshold with N. By expressing and displaying an object patient's present 
lesion distribution on such a network model between organ organizations, a patient's condition of 
disease or an operation, and medication can grasp a required organization in a visual image. 
Another style of lesion distribution is the method of making the value and color of N of each 



organ correspond, and displaying on a color outputting device. [ of each internal tissue ] For 
example, the color of a warm color system is specified as the value of N becomes large, and 
normal tissue does cold color expression. 

[00 16] A processing unit dispels growth of a lesion, and transition mathematically as a time 
development problem. For this reason, the nonlinear differential equation about the rate of a 
temporal change of N is introduced. If the rate of a temporal change of N (i, j) is set to M (i, j), It 
not only depends for this variable dependency on N (i, k) of the organization (i, k) which adjoins 
(i, j) other than self-multiplication, but it depends for it on N (m, n) of other organ organizations 
(m, n) (m is not equal to i) through a network with other organs. Therefore, the following three 
paragraphs describe M (i, j). 

1. Self-multiplication : this is proportional to the square ofN (i, j). a proportionality coefficient — 
A (i, j) — or abbreviated is carried out and it is referred to as A. 

2. Transition from other organizations (i, k) in the same organ : this is proportional to the product 
of N (i, j) and N (i, k). a proportionality coefficient — B (i, j, i, k) — or abbreviated is carried out 
and it is referred to as B. 

3. Transition from other organizations (m, n) of a different organ : this is proportional to the 
product of N (i, j) and N (m, n). a proportionality coefficient — C (i, j, m, n) — or abbreviated is 
carried out and it is referred to as C. 

[0017]As mentioned above, M (i, j) is M(i, j) =A(i, j) *N(i, j) *N(i, j)+B(i,j,i, k) *N(i, j) *N(i, 
k)+C(ij,m, n) *N(i, j) *N (m, n). 
(Several 1) 

It becomes. Since the left side of (several 1) is a rate of a temporal change, it evaluates M (i, j) by 

(several 2) according to evaluation of a finite difference method as a difference of N' (i, j) after 1 

time step, and the present N (i, j). 

M (i, j) = (NT (i, j) - N (i, j)) / DT (several 2) 

DT is 1 time-step width here. 

[0018]If N (i, j) of a certain time step is given from (several 1) and (several 2), N' (i, j) after the 1 
time step is calculable by (3). 

N'(i,j)=N(i,j)+DT{A(i,j)*N(i,j)*N(i,j)+ B(i,j,i,k)*N(i,j)*N(i,k)+ C(i,j,m,n)*N(ij)*N(m,n)} 
(Several 3) 

as opposed to all the i after calculating (several 3), and j — N(i, j) =N' (i, j) (several 4) 
It sets and calculation of (1) and (2) is repeated again. 

[0019]The coefficient A of (several 3) interpolates the proliferation profile of a cell number 
when carrying out self-culture of the focus tissue cell in the curve of A*N*N, and determines it. 
A coefficient B and C create the organization transition data of the illness as follows from the 
clinical data about the corresponding illness. About transition to (i, j) from other organizations 
(m, n) of an organ which is different about transition to (i, j) from other organizations (i, k) in the 
same organ, the transition number database is built by drawing 4 and a list item like drawing 5 , 
respectively. In drawing 4 , it is considered as i, j, k, and the transition number, and i, j, m, n, and 
the transition number are made into the key item in drawing 5 . Namely, the database of the 



coefficient A obtained as data of the interaction between each organ and an organization to the 
database accumulation means 22 of drawing 1 as a result of self-culture of the focus organization 
of each internal tissue of each organ, The database of the coefficient C computed from the 
database of the coefficient B computed from the database of the transfer number between the 
organizations in the organ shown in drawing 4 and the database of the transfer number between 
the organs shown in drawing 5 is contained, a processing unit repeats calculation of (several 3) 
using the inputted initial conditions and these data ** bases — future arbitrary times — N' (i, j) 
value of t (for example, one month after) — each (i, j) — ******** .. j t as ^ s j t displays, as the 
result is outputted to a display like early lesion distribution, for example, it is shown in 26 of 
drawing 1 . 

[0020]According to the system which performs the above lesion distribution prediction and a 
display, judgment of medical practitioners, such as a hospitalization stage, a medication stage, 
and an operation stage, can be supported, without being based on real experience. It is effective 
as a supporting system of a medical practitioner's study. 

[0021]The medication database which recorded V (i, j) is accumulated in the organ number i 
which makes a chemical name further the database accumulation means 22 of the example of 
drawing 1 with a search key, and recovers with the medicine, the structure number j, and 
recovery speed. Calculation of the future condition-of-disease prediction mentioned above can be 
performed by assuming having prescribed a medicine for the patient at a certain stage, and 
considering the recovery effect by it. 

[0022]That is, the array variable F (t) which shows whether a medicine is prescribed for each 
time step i of every is stood. It means that F(t) =0 does not prescribe a medicine for the patient 
by this time step, and means that F(i)=l prescribes a medicine for the patient. This array variable 
F (t) is created with a processing unit by inputting the data 24 of a chemical name and 
medication time into an interactive input device. In calculation of (several 3) and (several 4), this 
flag is checked for every time step, and if it becomes F(t) =1 , change calculation of N by the 
following medication will be performed to t. A medication database is first searched with this 
change calculation by using a chemical name as a search key, and V (i, j) is outputted for the 
organ number i which recovers with medicine, the structure number j, and recovery speed from a 
medication database by it. Next, it is N'(i, j) =N' (i, j) *exp (-V(i, j) *DT) about N' in the next 
time step at the time of F(t) =1 (several 5). 

The prediction computation of the lesion distribution which considered reactions of medication 
becomes possible by replacing. 

[0023 ]The process flow in the processing unit at the time of considering the recovery effect by 
this medication is shown in drawing 2 . It displays on a display like 26 of drawing 1 as only the 
specified number of times of a step repeated the operation, calculated the future value of N from 
all the i and j and was described previously. By such prediction processing, various medication 
stages can be set up, transition of condition of disease can be expected, and it is useful for 
judgment of a suitable medication stage. 

[0024]In the example of drawing 1 , the condition predicted to appear in a patient then from the 



lesion distribution at the time of there being a future acquired by doing in this way is illustrated. 
For this reason, the processing unit with which a condition-of-disease prediction system is 
provided with the case data base 28 which listed the case corresponding to the rate of capacity of 
the diseased tissue of each organization of each organ processes the flow shown in drawing 3 . 
The predicted value N of the rate of capacity of the diseased tissue for every internal tissue of 
each organ obtained by calculating first (i, j) is sorted in descending order of a value. Next, a 
case data base is searched from descending of the rate of capacity by making a corresponding 
structure number into a search key item. These case items are outputted to a display. For 
example, an output-statement character foreground color is divided with the value of N, it is a 
warm color system and, as for an urgent case, it is preferred that a cold color system displays on 
the low case of urgency. Cautions can be demanded from a medical practitioner by blinking a 
character representation to the case which requires an urgent therapy especially etc. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing Hit is a key map showing the outline composition of the prediction system of this 
invention. 

[Drawing 2] It is a flow chart of time development calculation of an example. 

[Drawing 3] It is a flow chart which outputs a case from the rate of capacity in the final step of 

time development calculation of an example. 

[Drawing 4] It is a figure showing the transition number database structure between different 
organizations in the same organ of an example. 

rx>rajving_5]lt is a figure showing the transition number database structure between the 
organizations between the organs from which an example differs. 
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